A comparison of several physiological parameters of queens of Iridomyrmex humilis in experimental monogynous and polygynous colonies showed that queens in monogynous colonies became heavier, had more developed ovaries and laid about twice as many eggs. Workers in monogynous colonies were more attracted to queens, which therefore probably received more food. This may partially explain the higher weight and fecundity of queens in monogynous colonies of Iridomyrmex humilis and possibly other ant species. In polygynous colonies, queens differed greatly in their fecundity. These differences did not appear to be the result of a dominance hierarchy. These results are discussed from an evolutionary point of view. Two hypotheses of mutualism and colony level selection are proposed as an alternative to kin selection which is unlikely to be the exclusive selective influence in the evolution of polygyny either in L humilis or in most other ant species.
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Following the conventional models of evolution (Fisher 1930; Wright 1931; Haldane 1932) , selection acts in favour of the genomes of individuals able to produce many surviving offspring. To increase this production, individuals compete among themselves. In social insects, cases of competition are well documented (Baroni-Urbani 1968a; Wilson 1971; Keller & Cherix 1985) .
In the case of polygyny (the presence of more than one egg-laying queen in the same colony, Wilson 1974b), several authors have shown that queen fecundity is inversely proportional to their number in the colony (e.g. Michener 1964; Brian 1969; Passera 1969; Roisin & Pasteels 1985) . To explain this decrease in queen fecundity, Fletcher et al. (1980) proposed two hypotheses. In Solenopsis invicta, the lower ratio of workers to queens found in polygynous nests compared with monogynous nests may create resource limitation for the queens, or alternatively, in nests, queens may possess a pheromonal mechanism which mutually inhibits their fecundity.
The lower fecundity of queens in polygynous colonies raises the question whether the decrease in fecundity affects all queens equally or whether it leads to the formation of a dominance hierarchy * Present address: Museum of Zoology, Palais de Rumine, CP 448, 1000 Lausanne 17, Switzerland.
among queens. In this paper, the Argentine ant,
Iridomyrmex humilis (Mayr), a typically polygynous species (Newell 1909; Markin 1970a) , was chosen to investigate the causes of lower fecundity of queens in polygynous colonies and was used as a test of the existence of a dominance hierarchy among queens.
MATERIALS AND METHODS
Seven stock colonies of L humilis were collected in March 1983 in the south of France on the Mediterranean coast between Nice and St Raphael. The colonies were maintained in the laboratory in artificial nests (Passera et al., in press ) at 27 + 2°C and at a relative humidity of 55 + 5%. They were fed ad libitum on a diet of meat, eggs, sugar and vitamins. Mealworms were given regularly. Each of the seven stock colonies was split into one polygynous colony, containing between five and eight queens, and a control group containing between five and eight monogynous colonies (the number of monogynous colonies in each control group was equal to the number of queens in the corresponding polygynous colony). Altogether, 42 queens were distributed in seven polygynous colonies and 42 queens in the seven control groups. Each queen was marked with Tech pen ink (Marktex) and given 0.9
